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INTRODUCTION HUNTINGTON'S DISEASE
Huntington's disease (HD) is an autosomal dominant, neurodegenerative disorder. It results from an aberrant trinucleotide (cytosine-adenine-guanine [CAG] ) expansion on chromosome 4 at 4p16.3 that codes for the production of glutamine at the N-terminal of the protein huntingtin (Anderson & Marder, 2001) . Although the normal function of huntingtin is unknown, it has been hypothesized that its aggregation causes a toxic gain of cellular function that results in the symptomatic presentation of HD (Anderson & Marder, 2001 ).
Neuropathologically, HD is characterized by cortical and subcortical atrophy, although the latter predominates. The striatum-specifically the caudate, putamen, and globus pallidusdegenerates most markedly in HD (Gómez-Tortosa et al., 2001) . A decrease of medium spiny -aminobutryic acid (GABA) neurons in the caudate and globus pallidus, as well as diminished striatal D1 and D2 receptor binding, has been observed in HD (Anderson & Marder, 2001 ). More recently, it has been recognized that the neuronal circuitry that connects areas of the frontal cortex (e.g., the orbitofrontal cortex) and subcortical regions (e.g., the caudate) is affected also (Anderson & Marder, 2001; Marshall et al., 2007; Rosenblatt & Leroi, 2000; Tekin & Cummings, 2002; Thieben et al., 2002; van Duijn, Kingma, & van der Mast, 2007) .
Clinicopathologically, HD is a triadic neuropsychiatric disorder; its symptoms include manifold impairments in motor, cognitive, and psychiatric domains (Rosenblatt & Leroi, 2000) . Although, motor symptoms are the marker most often used in the diagnosis of HD (Chatterjee, Anderson, Moskowitz, Hauser, & Marder, 2005; Marshall et al., 2007) , over the past decade, a resurgence of research has examined cognitive and psychiatric symptoms as early markers of HD and as a means of obtaining a more comprehensive picture of the disease (e.g., Brandt et al., 2008; Johnson et al., 2007; Julien et al., 2007; Paulsen et al., 2008; Solomon et al., 2007; Stout et al., 2010) .
Psychiatric symptoms impact individuals and families affected by HD because they are striking and adversely affect everyday living. The importance and commonality of these problems has led some researchers to assert that HD could be conceptualized as a "primary psychiatric condition, with associated motor symptoms" (Rosenblatt & Leroi, 2000, p. 24) .
Even George Huntington, by whom the disease first was described, and for whom the disease is eponymously titled, noted the centrality of psychiatric symptoms in HD (Rosenblatt & Leroi, 2000) . However, few researchers conceive of HD as a psychiatric disorder; it has been suggested that this view of HD has resulted in many late or misdiagnoses, because between 24% and 79% of the patients manifest psychiatric signs as disease prodromes (Anderson & Marder, 2001; Marshall et al., 2007; van Duijn et al., 2007) . In light of the presence and significance of psychiatric and cognitive symptoms in HD, it is important to examine these facets and their everyday implications carefully
SOCIAL PROBLEM-SOLVING
Social Problem-Solving (SPS) is one activity that encompasses the everyday interaction of affective and cognitive processes, as it examines individuals' attempts to solve problems that occur in their real-world environments (D'Zurilla, Nezu, & Maydeu-Olivares, 2002; D'Zurilla, Nezu, & Maydeu-Olivares, 2004) . Thus, it is a promising construct for assessing how cognitive and psychiatric status in HD conjointly affect everyday living. In other clinical populations, self-reported SPS has proven to be an important construct, related to depression, anxiety, aggression, and even to suicide risk (D'Zurilla, Chang, Nottingham IV, & Faccini, 1998; Huband, McMurran, Evans, & Duggan, 2007; Kant, D'Zurilla, Maydeu-Olivares, 1997; Nezu, 1986a) . Additionally, social problem-solving therapy, as a mono-and co-therapy, has led to decreases in psychiatric and behavioral problems, including lowering aggression, ameliorating depression, and improving overall functioning (Arean, Perri, Nezu, Schein, Christopher, & Joseph, 1993; Huband et al., 2007; Nezu, 1986b; Nezu & Nezu, 2010; Nezu & Perri, 1989) .
In HD, the inability to solve real-world problems successfully may affect, not only disease coping, but also interpersonal relationships and independent living. Moreover, caregiver burden in HD is positively and strongly associated with the affected individual's level of depression (Pickett Jr., Altmaier, & Paulsen, 2007) -an issue that research has shown can be ameliorated via social problem-solving therapy when SPS is deficient. In fact, psychiatric and behavioral issues-likely captured by this research and the inclusion of the novel SPS instrument-are the most frequently cited reasons for individuals with HD being institutionalized by caregivers (Rosenblatt & Leroi, 2000; van Duijn et al., 2007) . Thus, identifying those affected who believe they have compromised SPS-not only psychiatric, cognitive, and motor problems-may also provide a means of decreasing caregiver burden through awareness, education, and counseling. Thus, the aim of the proposed study is to conduct a preliminary examination of the unique and shared proportions of variance accounted for in individuals with HD's reported functional abilities by (1) motor function, (2) cognition, (3) self-reported psychiatric state, and (4) self-perceptions of SPS.
CHAPTER 2 HYPOTHESES OMNIBUS HYPOTHESIS
A. Motor function, cognition, psychiatric state, and SPS would account for a significant proportion of variance in functionality in HD.
SPECIFIC HYPOTHESES FOR SPS
B. Social problem-solving would be related significantly to cognitive and psychiatric states.
C. Social problem-solving would account for a significant proportion of variance in functionality, above and beyond motor function, cognition, and psychiatric state.
CHAPTER 3
METHOD
MEASURES
Participants were asked to complete the Social Problem-Solving Inventory-Revised (SPSI-R), the Symptom Checklist-90-Revised (SCL-90-R), a brief cognitive battery, and
were assessed by a trained movement disorders specialist via the Unified Huntington's Disease Rating Scale (UHDRS).
Social Problem-Solving Inventory-Revised
Social problem-solving was examined in well-characterized HD and At-Risk (AR) subjects using the Social Problem-Solving Inventory-Revised: Long Version (SPSI-R:L).
The SPSI-R:L is a 52-item, reliable (see Table 1 ), standardized (M = 100, SD = 15; see Table   2) (15) 100 (15) 100 (15) 100 (15) 100 (15) 100 ( 
Motor Assessment
Motor status was assessed by the UHDRS Motor Assessment, which was performed by an experienced movement disorder specialist (JCB). The UHDRS Motor Assessment is considered the gold standard for diagnosis in HD and was developed to standardize diagnostic practices (HSG, 1996) . It is reliable and consists of multiple motor domains (oculomotor function, dysarthria, chorea, dystonia, gait, and postural stability; HSG, 1996).
All items are summed, and higher total scores reflect greater impairment in motor function (HSG, 1996) . Subsequent to conducting the Motor Assessment, the examiner rated the participant on the Diagnostic Confidence scale (0, normal (no abnormalities); (1) nonspecific motor abnormalities (< 50% confidence); (2) motor abnormalities that may be signs of HD (50%-89% confidence); (3) motor abnormalities that are likely signs of HD (90%-98% confidence); and (4) motor abnormalities that are unequivocal signs of HD (≥ 99% confidence).
Function
The UHDRS has three components that measure some aspect of functionality: the Total Functional Capacity Scale, Functional Assessment, and Independence Scale (HSG, 1996) . The Functional Capacity Scale is composed of items that assess general day-to-day abilities, such as occupational, domestic, and financial task capabilities. Scores can range from 0 to 13, with higher scores indicating greater function. The Functional Assessment examines functionality from a more specific perspective, assessing particular day-to-day activities, such as one's ability to comb his or her hair, toilet independently, walk down the street alone, and so forth. Scores can range from 0 to 25, with higher scores indicating greater functionality. Lastly, the Independence Scale is a global rating of an individual's ability to live independently. Scores can range from 0 to 100, in increments of 5. This portion of the UHDRS is completed solely by a trained examiner after the participant assessment in completed. This battery of functional outcomes is internally consistent, reliable, and valid (HSG, 1996) . In order to examine the effects of the explanatory variables on functionality in HD, the model fit (using descriptive indices of model fit [e.g., Comparative Fit Index and root mean squared error of approximation]); the standardized factor loadings; and the specific tests for the factor loadings were assessed. Overall model fit was determined using the recommendations of Bentler (2007) . Although the likelihood ratio χ inferential test performs poorly as a determinant of model fit (Bentler, 2007) . Therefore, in the current study, the Comparative Fit Index (CFI; Bentler, 1990 ) and the root mean square error of approximation (RMSEA; Steiger, 1990) Table 3 ). Within the COG latent variable, the error terms for (1) the MoCA and MMSE and (2) the Stroop tasks were modeled in light of their greater theoretical relatedness (i.e., the MoCA and MMSE are both brief, global cognitive measures and the Stroop tasks include three speed-based components:
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color naming, word reading, and interference; see Table 3 ). Inter-factor correlations were specified between SPS and COG, SPS and PSYCH, SPS and MTR, COG and PSYCH, COG and MTR, and MTR and PSYCH, given the shared impact of HD on these domains. 
RESULTS
Although the overall model did not fit statistically,  2 (155, N = 63) = 195.25, p = .0158, it did fit well descriptively, CFI = .971, RMSEA = .064 (Hypothesis A). The measurement model was sound; all standardized factor loadings were large and statistically significant (see Table 4 ). Furthermore, with the exception of the associations between MTR and PSYCH and PSYCH and COG, all inter-factor correlations were large and statistically significant (see Table 5 ). Importantly, SPS was significantly related not only to COG and PSYCH (Hypothesis B), but also to MTR. Higher SPS scores (indicating greater SPS dysfunction) were related to increased motor impairment (i.e., higher MTR scores), worse cognition (i.e., lower COG scores), and greater psychiatric disturbance (i.e., higher PSYCH scores). Also, MTR and COG were significantly related: Those with worse motor function (i.e., higher motor scores) also had worse cognitive function (i.e., lower cognitive scores). (Zappacosta et al., 1996) . The only apparent exception to this general rule appears to be apathy, which does relate to cognitive decline in HD (Baudic et al., 2006) . Unfortunately, the SCL-90R does not assess apathy directly. Future researchers should consider employing measures of psychiatric states that include explicit measures of apathy and its relationship to motor, cognitive, functional, and SPS states in HD. Finally, although SPS did not predict functionality significantly or uniquely in the presence of motor and cognitive states, it was related significantly to motor, cognitive, and psychiatric states in HD. This is both intriguing and important, because it suggests that SPS may serve as a bridge for the extant correlative gap between cognitive and psychiatric states in HD. That is, although cognition and psychiatric state may not be related in HD, SPS-a theoretically real-world process that encapsulates cognitive and affective components-relates to each of these. Therefore, the results provide evidence, not just for the internal reliability, face validity, and prospective utility of SPS in HD, but also for its convergent validity. These results suggest that it may be valuable to assess SPS in HD.
Given the non-significant relationships between psychiatric and SPS states and functionality in HD, it is worth considering the nature of functional assessments in HD. An examination of the three functional components of the UHDRS (i.e., Total Functional Capacity Scale, Functional Assessment, and Independence Scale) reveals that its items do not appear to measure the types of functional impairment that may be expected to result from psychiatric or SPS dysfunction. Past research has shown that, in early HD, depression does correlate with functional decline as measured by the UHDRS (Beglinger et al., 2010) . In
Beglinger et al.'s study, clinician ratings of depression frequency and severity (taking patient and family perspectives into account) on the UHDRS behavioral assessment were multiplied together to create a composite measure of depression. Moreover, they did not specify an omnibus model to determine whether the effects of depression were uniquely associated with function in the face of cognitive decline. Finally, they did an itemized analysis of the Total Functional Capacity Scale, and depression was related significantly to only one aspect of this entire scale (i.e., inability to engage in usual work). In their study, none of the relationships between depression and inability to (1) engage in any work, (2) manage finances, (3) drive safely, (4) supervise children, or (5) volunteer were statistically significant. Given this study's present findings and the apparent limitations of the UHDRS functional measures to capture functional decline caused by psychiatric problems, even when itemized analyses are conducted, it seems that the development of functional measures for HD that do capture impairment that is secondary to psychiatric dysfunction is needed.
In addition to developing more encompassing measures of function, future researchers should considering identifying models that best predict functioning in HD. This will help to provide guidance for intervention. As noted, the present model shows that the predictive model of functional states in HD could be improved. In addition to developing and using optimal measures of the constructs included, better understanding of the interrelationships that exist in this model within and among constructs could lead to an improved predictive, structural model. Although the measurement models in the present model were statistically sound, this neither means that the constructs are being measured ideally, nor that the interrelationships at the within or between construct levels are modeled optimally. Finally, it is worth determining whether a predictive model of functioning in HD is invariant across disease stages (i.e., pre-manifest, early manifest, late manifest), or whether a different model optimally predicts functioning at these various stages.
Although the functional importance of SPS in HD was not established, considering that real-world problems, including dealing with the impact of a devastating disease, are imbued with social overtones, SPS is an important psychological ability (D'Zurilla et al., 1998; Huband et al., 2007; Kant et al., 1997; Nezu, 1986a) . Nevertheless, the inclusion of this construct in a model that also contains motor, cognitive, and psychiatric statuses (the prototypical triadic symptomatic clusters of HD) provides a greater understanding of the potential usefulness of SPS as a construct of interest in HD, as well as the present gold standard measures used in HD. Devising functional measures that capture these important intra-and interpersonal issues may help in the pursuit of interventions for patients and their families, friends, caregivers, and clinicians by providing more appropriate outcomes and better clinical direction. The present research provides valuable information suggesting that never-before-used behavioral interventions (e.g., social problem-solving therapy; Arean, et al., 1993; Elliott, Shewchuck, & Richards, 2001; Huband et al., 2007; Nezu, 1986b; Nezu & Nezu, 2010; Nezu & Perri, 1989) for those affected by HD and their caregivers may be useful given the relationships that exist among SPS and psychiatric, cognitive, and motor function across the spectrum of the disease. Such interventions could result in improving function, increasing disease-coping, decreasing psychiatric distress, and lessening caregiver burden for those affected by HD.
